The assessment of brain stem function in comatose patients is now regular medical practice world wide. When envisaging a diagnosis of brain stem death it is essential, firstly, to establish that the patient is suffering from irremediable structural brain damage of known cause, and, secondly, to exclude the primary or contributory role of reversible causes of apnoeic coma with absent brain stem reflexes. Such causes include drug intoxication, hypothermia, and metabolic and endocrine disturbances.
A 45 year old man developed chickenpox. Four days after the development of the rash he developed progressive respiratory distress and weakness in the arms and legs, for which he was admitted to hospital and promptly ventilated. On reassessment after ventilation he was found to be conscious but drowsy and febrile with fixed dilated pupils and complete ophthalmoplegia. There was almost complete paralysis of the motor functions of the cranial nerves, grade 3 weakness of arms and legs, tendon areflexia, and normal plantar responses. On the third day, after a short convulsion, he drifted into coma.
He was apnoeic, in spite of a carbon dioxide pressure of over 6-6 kPa (50 mm Hg), and comatose for seven days. His brain stem functions were assessed on the second and fifth day of the coma. He had fixed dilated pupils, absent oculocephalic corneal, oculovestibular, and gag reflexes.
Haematological and biochemical profiles were normal. The cerebrospinal fluid, tested on day 4, showed no pleocytosis but a protein content of 0-69 g/l. Computed tomography performed in the recovery period yielded normal results.
Despite the persistence of the cranial nerve signs, on day 8 he started to respond to painful stimuli by minimal purposeful arm and leg movements and had shallow respiratory efforts. He continued to improve, so that six weeks later he was off the ventilator and was fully conscious, although he had no recollection of the first four weeks in hospital. Three months later he had full range of eye movements, with dilated pupils, fixed to light but briskly reactive to accommodation. Residual profound weakness and wasting of the proximal limb muscles and sensory impairment were present. CASE 
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A 20 year old man was admitted with a one day history of numbness and heaviness in the extremities and difficulty in keeping his eyes open. He was fully conscious, with bilateral ptosis, complete external ophthalmoplegia, tendon areflexia, and ataxia. A day later he was dysarthric and drowsy but then gradually lost consciousness and had to be ventilated. There were no signs of meningeal irritation or papilloedema. Urgent computed tomography yielded normal results.
Brain stem functions were assessed at 12 and 24 hours after the onset of the coma and he was found to be comatose and apnoeic with absent oculocephalic, corneal, oculovestibular, and gag reflexes. The pupils were dilated but sluggishly reactive to light. The deep tendon reflexes were absent. At 48 hours he was moving his head and arms to painful stimili and had shallow respiratory efforts.
His biochemical and haematological profiles were normal. The cerebrospinal fluid was examined on day 2 and showed no pleocytosis and again on day 15 when it showed an increasing protein content of 0 26 g/l and 5-2 g/l, respectively. Although brain stem encephalitis can cause apnoeic coma and brain stem areflexia, the patients may recover fully. If the criteria and preconditions for diagnosing brain stem death are observed these patients should not be diagnosed as being brain stem dead and they should be given full support while in coma Five sessions of plasmapheresis, exchanging a total of six litres, were performed in the second week with gradual improvement in respiratory effort and consciousness. He needed assisted ventilation for two months.
Four months after thc acute illness he had recovered normal function of his cranial nerves but was still disabled with weakness of the arms and legs.
Discussion
In diagnosing brain stem death it is mandatory to meet the precondition of irremediable structural brain damage, which in most cases will be due to head injury or intracranial haemorrhage. would not have excluded such a possibility. Furthermore, the second patient had his illness complicating chickenpox, was febrile, and drifted into coma after a generalised convulsion, and in case 1 the cerebrospinal fluid was abnormal (64 lymphocytes/d). These features served to strengthen the possibility ofencephalitis as a cause for their illness. Pallis recognised encephalitis as a cause ofbrain stem death.3 None of the patients were considered brain stem dead, however, because no "irremediable structural brain damage" was shown.
In the presence of coma there are no clinical tests to establish the diagnosis ofbrain stem encephalitis. As the auditory pathways seem to be immune" 16 auditory evoked responses in the brain stem might be of help. They are absent in brain stem death'9 but, though not necessarily normal, are preserved in brain stem encephalitis.620
Plum and Posner2" did not mention brain stem encephalitis (Bickerstaff's encephalitis) as a cause of stupor or coma, nor as a condition needing consideration before diagnosing brain stem death. Pallis, however, recognised the possibility that in the evolution of the condition brain stem areflexia may be found in a drowsy patient.3 He went on to emphasise the centrality of the history and context in diagnosing brain stem death.
We feel that patients such as those we have described, far from invalidating criteria for diagnosing brain stem death laid down and practiced by physicians world wide,'-3 in fact reinforce them. When brain stem death is considered in the context of encephalitis, the encephalitis should bewell documented as having caused 
